In most patients pulses were absent distal to the injury. In five patients with proven complete superficial femoral obstruction, a very faint delayed but palpable dorsalis pedis pulse was noted by several examiners; this pulse attested to the flow brought in by collateral channels. The posterior tibial pulse, however, was absent in all our patients with femoral arterial block, and all limbs were paler and cooler than those on the opposite side. Capillary filling was usually delayed. Severe ischemia with changes in sensation was rarely seen, in contrast to the experience with adult arteriosclerotic limbs after arterial occlusion.7 8 Several types of arterial lesions were encountered. The most common type was tear and 501
SUMMARY
Retrograde arterial catheterization in children and young adults carries a risk of vessel damage and occlusion. The management of 29 such injuries is presented. The first patient in this series died after amputation of his lower extremity for gangrene. In all patients in whom distal pulses were absent 8 hours after catheterization arterial obstruction was complete. Claudication developed in the two patients who were not operated upon. Twenty-seven patients had arterial exploration and repair. The indications for exploration and the surgical technics evolved during the series are presented. In 24 patients pulses and perfusion returned to normal after operation, and two patients had residual arterial obstruction without symptoms.
Additional Indexing Words: Arterial catheterization Arteriotomy CARDIAC diagnostic investigation in children or young adults requiring arterial catheterization carries a risk of local vessel injury and loss of distal perfusion. Although the reported incidence of vessel injury after catheterization in these patients is said to be low,' serious problems can arise as a result of such injury.2-6 The Cardiovascular Surgical Service at the Children's Hospital Medical Center in Boston has adopted an intensive approach to the treatment of arterial injuries resulting from such diagnostic procedures. As In most patients pulses were absent distal to the injury. In five patients with proven complete superficial femoral obstruction, a very faint delayed but palpable dorsalis pedis pulse was noted by several examiners; this pulse attested to the flow brought in by collateral channels. The posterior tibial pulse, however, was absent in all our patients with femoral arterial block, and all limbs were paler and cooler than those on the opposite side. Capillary filling was usually delayed. Severe ischemia with changes in sensation was rarely seen, in contrast to the experience with adult arteriosclerotic limbs after arterial occlusion.7 8 Several types of arterial lesions were encountered. The most common type was tear and Surgery was performed as soon as possible after the diagnosis of arterial injury had been made. This diagnosis was made after a period of observation to be sure that loss of distal pulses was not related to arterial spasm. When pulses had not returned within 8 hr after catheterization, a diagnosis of vessel injury and occlusion was almost certain. In every instance in which pulses were not palpable 8 hr after catheterization, there was complete arterial obstruction. When extensive injuries were recognized in the catheterization laboratory and pulses could not be obtained with closure, the patient was transported directly to the operating room where repair was undertaken with the aid of more adequate lighting and anesthesia.
In children general anesthesia was always used; endotracheal intubation was seldom necessary. In young adults with brachial lesions, local anesthesia and sedation with morphine were usually used. Intravenous administration of antibiotics, usually penicillin or oxacillin, was employed preoperatively and was continued in high dosage for 7 to 10 days postoperatively. The entire extremity was prepared for surgery, including the axilla and shoulder when an arm vessel was involved. The artery was adequately exposed for repair by extension of the previous cutdown incision parallel to the artery. The vessel was usually pulseless distally, with a blue-to-black clot visible through the site of injury. The artery was gently dissected free proximally and distally, and heavy silk ligatures or umbilical tapes were passed about it for improvement of exposure of the vessel. An brachial injuries were being repaired, the catheter was passed down both the ulnar and radial arteries. Either vessel could be selectively entered, depending on whether the forearm was held in pronation or supination. Accurate placement of the catheter could be assessed by palpation of the catheter within the artery at the wrist. Passes were made until no further thrombus was recovered and adequate back bleeding was established. If back bleeding did not occur, retrograde flushing from the wrist or ankle was used. Alternatively, the extremity was wrapped, beginning distally, with a tight elastic bandage (Esmarch) and clots were milked out in a retrograde fashion. The distal portion of the vessel was then flushed with a heparin-saline solution through an irrigating catheter. In the arm particularly, the patency of each distal artery could be demonstrated by this flush; the tissue was blanched in the area of distribution of the patent arteries.
The The wound was irrigated with local antibiotic solution (neomycin, polymyxin, and bacitracin), and the skin was loosely closed.
Intravenous postoperative heparinization was continued when direct closure without resection had been done, when there was poor back bleeding or a high hematocrit, secondary to cyanotic heart disease. Anticoagulating doses of heparin (100-200 units/kg every 4 hr) were continued from 2 to 5 days postoperatively Posterior splints have been used for support of the arm in brachial artery injuries. All bandages were small and loosely applied.
Results
The results in patients undergoing surgical exploration for loss of distal pulses after diagnostic procedures are shown in table 2. There were no failures or complications in the three patients with axillary artery injuries.
Eight injuries of the brachial artery were treated surgically. Six of these patients had return of normal peripheral pulses. Patient 3 (table 1) had faint but definite peripheral pulses that improved markedly after an aortic valvotomy, and the repair is classified as a fair result. Patient 17 had an improperly closed arteriotomy, which led to subsequent loss of his peripheral pulses.
Of the 16 patients with injuries of the 
